That it Shall be absorbed fairly quickly, so that the therapeutic effect may be prompt and so that absorption may terminate quickly after stoppage of the administration on the appearance of warning signs of intoxication.
(2) That it shall be absorbed regularly, so that we may approach the threshold of maximum saturation of the organism without the risk of a sudden and unexpected serious intoxication, owing to the sudden influx into the organism of a large amount of the metal from the site of inoculation.
(3) That its injection shall not cause the patient more discomfort than he can reasonably tolerate.
The regular and slow saturation of the body with bismuth is necessary, because-as in the case of mercurythe effect is probably of an indirect character. It does not kifl, the spirochoetes directly, but, in some way which
is not yet clear to us, it seems to stimulate the spirochaeticidal power of the tissues. For these reasons it is very important to understand clearly the facts about absorption and elimination (the two are almost identical) of the different preparations.
ABSORPTION AND ELIMINATION OF DIFFERENT PREPARATIONS OF BISMUTH
The absorption and elimination of bismuth might be learnt from careful clinical observations on a long series of patients. But direct examination of the curve of elimination of the metal bismuth after the injection of different preparations will afford us information which is quite as direct and reliable, since, as has been shown with mercury,2 there is general agreement that, in regard to a given preparation, it is only the content and curve of absorption of the metallic bismuth which affect its therapeutic properties. The curve of absorption can be studied directly only in animals 3; in patients our observations are necessarily limited to that of elimination. Elimination takes place partly through the urine (two-thirds) and partly through the faeces (one-third). The proportion eliminated through these channels remains fairly constant, so that, for purposes of comparison, our examination can be limited to the urine, which is much easier to work with than the faeces.
A number of patients were treated with different com-5I D 2 group.bmj.com on January 20, 2018 -Published by http://sti.bmj.com/ Downloaded from pounds of bismuth, and the absorption of these compared by estimations of the amounts of bismuth excreted through the urine. Since, as already mentioned, this is very approximately two-thirds of the total amount excreted, an addition of 50 per cent., representing that excreted through the faeces, provides the totals of the bismuth excreted. Formerly it was not easy to estimate small quantities of bismuth in organic tissues or fluids, but Hevesy's new method 4 has made this task much The preparations were administered in oil and in watery suspension or solution respectively, and I will deal first with the oily suspensions. These have the great advantage of being almost painless, but, unfortunately, this advantage is obtained, as one might expect, at the cost of very slow absorption.
It will be seen clearly from the above table that, when administered in oily suspensions, hydroxide of bismuth is absorbed slowly. This is in accordance with its simple and rather solid construction. The iodobismuthate of quinine is absorbed about twice as quickly as the hydroxide. This compound is also in other respects less resistant than the first. The tartrobismuthate is absorbed about three times as quickly as the hydroxide. This is easily explained by the fact that it is soluble not only in water, but also in serum. The method used does not permit of researches of a longer duration than about three weeks, and I regret I can give no information concerning the elimination after that time. But 3. 4.
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group.bmj.com on January 20, 2018 -Published by http://sti.bmj.com/ Downloaded from a very quick absorption and elimination. During a fortnight about two-fifths to one-half of the bismuth is found in the urine. To this amount must be added about 25 per cent. of the injected quantity which is eliminated through the faeces (see above), while part of the injected metal is distributed in different parts of the body. Consequently we are entitled to consider that most of the bismuth contained in each of the three preparations injected was absorbed from the site of injection after fourteen days.
Comparing the rates of absorption of the three different preparations in watery suspension or solution, the differences are in the same order as in the case of the oily suspensions, but are somewhat less pronounced. The solution of tartrobismuthate is much more quickly absorbed than the suspensions, but this is only what would be expected.
A comparison of these results shows clearly that the watery suspensions or solutions must be preferred for practical use. They afford a more rapid and thus a more regular and reliable absorption than the oily ones. This fact permits us to regulate our scheme of dosage fairly finely, and to stop an approaching intoxication moderately quickly. After the injections are stopped the absorption from the depots will increase during only a short period, and thus we can avoid a strong blue line establishing itself in the gums.
Of the three different compounds examined here, I would prefer the hydroxide. The tartrobismuthate solution is rather painful in therapeutic doses, and its curve of absorption is more abrupt than desirable for practical use. The iodobismuthate is not practical, because its content of Bi is inconstant and is also very low, so that one has to administer about four times as much of the compound as of the hydroxide to obtain an equivalent therapeutic effect.
A purely watery suspension is not to be recommended for the use of the practitioner, because the suspension is very unstable, but the addition of a small amount of glycerine (only IO per cent.) helps greatly to overcome this difficulty. The addition of glycerine makes it easy to retain the preparation in homogeneous suspension sufficiently long for practical purposes, a short energetic shaking only being necessary immediately before the syringe is filled and the injection is made. given in the upper part of the buttock, most injections being painless, or practically so. In a certain proportion of cases, however, the injections are followed by slight stiffness of the hip, or slight pain. Some few patients will complain of moderate pain, but it is only in exceptional cases (2 to 3 per cent.) that the pain is so severe as to interfere with sleep, and until now I have been asked by only one or two patients to stop the injections, of which I have given more than a thousand.
As to dosage, I think that about 20 cg., viz., I C.C., of the suspension given once a week will prove to be the right single dose for an average man. A big man will perhaps require 30 cg., and a small woman only IO to I5 cg. After five to seven injections a tiny blue line developing round the teeth will mark the approaching saturation of the body. A full course ought to consist of eight to ten injections. In a few cases the line will appear after only three or four injections. In such cases one must be careful, because a strong discoloration, once established, will remain for several months. With very sensitive patients it may be advisable to divide the single weekly dose into two of IO cg. each. I have never seen this dose give any pain worth mentioning. The clinical effect of the remedy has been perfectly satisfactory, and I have seen large eruptions disappear after only two to three injections.
